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OCOEEHHOCTH TAMET0rEHE3A, OOPMHPOBAHH5I 3HrOTH H OOKHHETH 
y HAEMOPROTEUS LANII H H.MINUTUS (HAEMOSPORIDIA: HAEMOPROTEIDAE) 

IN VITRO 

T. A. BaJiLKioHac, T. A. EacoBa 

IIpoBefleHO cpaBHUTejibHoe Hsy^ieHHe raMeToreHe3a, cfcopMupoBaHHH 3nroTbi h ookhhgtli 
y Haemoproteus lanii h H. minutus Ha CBeToormraecicoM ypoBHe in vitro. BbiHBJieHbi npH3HaKH, koto- 
pbie MoryT HcnoJib30BaTbCH rrpn onpenejieHHH sthx onHOKjieTOWbix acuBOTHbix. FIpoaHaJiH3HpoBaHbi 
ocHOBHbie OTJiPWHTejibHbie npn3HaKH raMeT, 3HroT h ookhhct y H3y*ieHHbix b HacTo*mee BpeMH 
BHflOB reMonpoTenn (Haemoproteidae) riTHU. 

B nocjiejjHHe roflbi Bee *iame noHBjinioTCH nyGjiHKaiiHH (Bishop, Bennett, 1989; Ben¬ 
nett e. a., 1992; Burry-Caines, Bennett, 1992), b kotopmx npoBO^HTCH onncaHHe hobmx 
bhuob reMOcnopH^HH (Haemosporidia) JiHiiib Ha tom ocHOBaHHH, *ito ohh oSHapyxceHbi 
y nraii pa3JiH^Hbix ccmchctb h aaxce nonceMeiiCTB onHoro OTpHaa, xoth Mop<})OJiorH- 
^eCKH HX HeJIb3H OTJIH^HTb OT OnHCaHHbIX paHee 6jlH3KOpO,qCTBeHHbIX BHflOB. Ojiho- 
BpeMeHHO npHBOflHTCH He^OCTaTO^IHO 060 CH 0 BaHHan CHHOHHMH3anHH flaBHO HCnOJIb- 
3yioiimxcH b jiHTepaiype BH^oBbix Ha3BaHHH. SiccnepHMeHTaJibHbie CBe,qeHHH o Kpyre 
xo3neB GojibiiiHHCTBa bh^ob reMocnopHjiHH nTHii OTcyTCTByiOT. HccJieaoBaHHe cneiiH- 
4>h^hocth reMOcnopH^HH - TpyuoeMKan h floporocTOHman pa6oia, TpeSyioman cojjep- 
xcaHHH b Jia6opaTopHH Sojibiuoro *mcjia .iihkhx nTHii, b tom *iHCJie 3K30 totcckhx, 
a TaKxce hx nepeHocmncoB. Ohhhm H3 nyTeii Bbixo^a H3 cnoxcHBiiieHCH CHTyaiiHH hbjih- 
eTCH nOHCK HOBbIX npH3HaKOB, KOTOpbie MOryT 6bITb HCn0JIb30BaHbI B CHCTeMaTHKe. 
PaHee 6mjio ycTaHOBJieHO, *ito cpaBHHTejibHoe H3y^eHHe raMeToreHe3a, cfropMHpoBaHHH 
3HroTbi h ooKHHeTbi reMonpoTeH.ii (Haemoproteidae) nTHii b CTaHaapTHbix ycJiOBHHx 
in vitro no3BOJineT Bbi,qejiHTb p nn xopouiHX npH3HaKOB, KOTOpbie MoryT Hcnojib30- 
BaTbCH flJIH yTO^HCHHH H paCIIIHpeHHH BHarH030B BHJIOB (BaJIbKIOHaC, EacoBa, 1993, 
1994). CpejiH 3thx npH3HaKOB npexcjie Bcero otmcthm .qjiHHy MHKporaMeT, CTpoeHHe 
3HTOT, MOp4)OJIOrHqeCKHe OCObeHHOCTH TpaHC<i>OpMaitfIH 3HTOTbI B OOKHHeTy, pa3MepbI 
ookhhct, a TaKxce cKopocTb (JjopMHpoBaHHH ooKHHeTbi in vitro. KoMSHHaiiHH nepe^HC- 
JieHHblX npH3HaKOB y pa3HbIX BHflOB JlOBOJIbHO pa3H006pa3Ha H HH(J)OpMaTHBHa, ^TO 
BaeT B03MoxcHOCTb npoBOOTTb onpejiejieHHe mhothx bh^ob 6e3 3HaHHH mop^ojiothh 
raMeTOiiHTOB b nepH<J)epH*iecKOH kpobh. HaKonjieHHe HH^opMaiiHH no oco6chhocthm 
pa3BHTHH reMOcnopHjiHH b CTaH^apTHbix ycJiOBHHx in vitro cymecTBeHHO paciuHpneT 
CBejieHHH o MexcBHjioBOH jiHBepreHiiHH h no3BOJineT peuiHTb HeKOTopwe TaKcoHOMH^e- 
CKHe npoSneMbi. B HacTonmeH paSoTe npHBOjiHTCH onHcaHHe npoiiecca pa3BHTHH 
in vitro eme 2 bhuob reMonpoTeH.il nraii - Haemoproteus lanii Mello, 1936 h H. minu¬ 
tus Valkiunas et Iezhova, 1992. 
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MATEPHAJI H METOflH 


MaiepnaJi coSpaH Ha EHOJioriwecKOH CTaHUHH 3ooJiorHqecicoro HHCTmyTa Aicafle- 
mhh HayK Pocchh Ha KypuicKOH Koce EajiTHHCKoro Mopn b Mae 1994 r. IIthu OTJiaBJiH- 
BajiH nayTHHHbiMH ccthmh, SpaJiH y hhx kpobl h oTcaacHBanH b cneimaJibHbie caflKH. 
Ma3KH KpOBH BblCyiHHBaJIH Ha B03flyxe, $HKCHpOBaJIH MeTaHOJIOM, OKpaiHHBaJIH a3yp- 
303HH0M no POMaHOBCKOMy H MHKpOCKOnHpOBaJIH. CaMUbI COOTBeTCTByromHX BHflOB 
nTHU, B KpOBH KOTOpbIX perHCTpHpOBaJiaCb ^IHCTaH HHBa3HH COOTBeTCTByiOmHMH BHfla- 

mh reMonpoTenfl, HcnoJib30BajiHCb b EaJibHeihiiHX HCCJiejjoBaHHHx. CpejjH hhx 


Ta6Jinua 1 

raMeT0reHe3, (fcopMHpoBaHne 3nroTbi h ooKHHeTbi y Haemoproteus lanii h H. minutus in vitro 
Table 1. Gametogenesis, zygote and ookinete formation of Haemoproteus lanii and H. minutus in vitro 



BpeMH nocne 3 Kciio3huhh kpobh, conep»ameH 3penbie raMeromiTbi, 

Ha B03nyxe 

CiaflHH pa3BHTHH 

MHHyibl 

uacbi 



1 

3 

5 

10 

15 

30 

45 

1 

1.5 
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6 

12 

24 
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TaMeTouHTbi oKpyrJiHiOTCH, 
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2,6 


■ 

9 

9 

■ 

9 

9 
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TaMeTouHTbi noKnnaioT 
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• 

• 

• 

• 
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• 

• 
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SpHTpOUHTbl, 3, 7 

■ 

■ 
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9 

9 

9 

9 

9 

9 

9 
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MaKporaMeTM, 4 
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• 
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• 
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• 
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3KccJ)JiarejuiHUHH, 9 
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• 
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9 
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MnKporaMeTbi, 10 



9 

9 

• 

9 

• 

9 

• 
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• 

9 

• 

9 

• 

9 

• 

9 

9 

• 

9 

OruioflOTBopeHHe MaKpo- 





• 

• 

• 

• 







raMeT, 11 




9 

9 

9 

9 

9 



9 




3HroTH, 12 




9 

• 

9 

• 

9 

• 

9 

• 
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• 
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• 
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9 
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• 
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• 

9 

• 
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Ha^aJibHbie cTaann 
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• 

• 

• 

• 

• 
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C|)OpMHpOBaHHH 








9 

9 

9 

9 

9 
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OOKHHeT, 13 
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• 

• 

• 


• 

• 
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BaHHbie OOKHHeTbl, 14 









9 

9 

9 


9 

9 

OoKHHeTbi C OCTaTO^HblM 







• 

• 

• 


• 

• 

• 


TenoM, 15 










9 



9 

9 

OoKHHeTbi 6e3 ocTaTO^Horo 









• 

• 

• 

• 



Tena, 16 










9 

9 


9 
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npHMewaHHe. Hncna b rpa(J>e „CTanHH pa3BHTHH” cooTBeTCTByioT CTanHHM Ha pnc. 1 h 2. Bh«h 
reMonpoTenn: • - Haemoproteus minutust ■ -H. lanii; OTcyTCTBne 3HaKa - BpeMeHHbie HHTepeaJibi, 
b KOTOpbix napa3HT Ha cooTBeTCTByiomeft CTanHH pa3BHTHH He odHapyxceH. 
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3 oGbiKHOBeHHbix acyjiaHa (Lanius collurio L.), 3apaxceHHbix Haemoproteus lanii Mello, 
1936 h 1 ^epHbiH ppo3R ( Turdus merula L.), 3apa)KeHHbiH H. minutus Valkiunas et Iezho- 
va, 1992. MHTeHCHBHOCTb 3apaxceHH5i nTHij, KOTopbie 6hjih HcnoJib30BaHbi b 3Kcnepn- 
Meme no onpeaejieHHK) ckopocth raMeToreHe3a, $opMHpoBaHHH 3nroTbi n ooKHHeTbi 
in vitro cocraBHJia 31 raMeTOUHT Ha 1000 sphtpouhtob (95 %-hmh jjOBepHTejibHbiH 
nmepBaji 20-42) y oGbiKHOBeHHoro xcyjiaHa, 3apaxceHHoro H. lanii , n 24 (15-35) y *iep- 
Horo ppo3RSL, 3apaxceHHoro H. minutus. 

KpoBb 3apaxceHHbix mmx GpaJin H3 cepana, 6mctpo noMemaJin Ha *iacoBoe ctckjio h 
pa3BOflHJlH 3.7 %-HbIM paCTBOpOM IJHTpaTa HaTpHH B COOTHOIIieHHH 1 ^aCTb paCTBOpa Ha 

4 qacTH KpoBH. *Iepe3 onpejjeJieHHbie npOMexcyTKH BpeMeHH nocjie 3Kcno3HijHH kpobh 
Ha B03,ayxe (Ta6n. 1) totobhjih Ma3KH. Hx BbicyuiHBajiH Ha B03^yxe, (})HKCHpoBaJiH 
MeTaHOJioM, OKpaniHBajin a3yp-303HH0M no PoMaHOBCKOMy h MHKpocKonnpoBajiH. fljin 
npeflOTBpameHHH GbiCTporo BbicbixaHHH pacTBopa c KpoBbio qacoBoe ctckjio noMemaJiH 
b qaniKy IleTpH, Ha rho kotopoh KjiaJiH cMo^eHHbiH b jjHCTHJiJiHpoBaHHOH BOjxe jihct 
$HJibTpoBajibHOH 6yMarH. Pa6oTa BbinoJiHeHa b ycJiOBHnx JiaSopaTopnn, rjje TeMnepa- 
Typa B03,ayxa nojmepxcHBajiacb Ha ypoBHe 18-20°. 

KoJiJieKHHOHHbie npenapaTbi co bccmh onncaHHbiMH b jjaHHoii CTaTbe CTajjHHMH 
pa3BHTHH reMonpoTenfl xpaHmcn b HHCTHTyTe skojicthh, r. BHJibHioc (JlmBa). 1 

PE3yjn>TATbI 

Ilponeccbi raMeToreHe3a, onjioflOTBopeHHH, (JjopMHpoBaHHH 3HroTbi h ooKHHeTbi 
y Haemoproteus lanii h H. minutus in vitro npoxojjHT no ejjHHOH cxeMe (phc. 1, 2). 
A hmchho: 3pejibie raMeTOUHTbi yKopa^HBaiOTcn, oKpyrJiniOTcn h noKHjjaiOT 3apaxceH- 
Hbiii apHTpouHT. Kaxcflbiii ocboGootbuihhch H3 KjieTKH-xo3HHHa MaKporaMeTOijHT 6e3 
KaKHX-JlH6o BHJJHMblX nO,U CBCTOBblM MHKpOCKOnOM npeo6pa30BaHHH TpaHC^OpMH- 
pyeTcn b MaKporaMdy, a MHKporaMeTOUHT - npeTepneBaeT 3Kc<J)JiarejiJi5nuiK), b pe- 
3yjibTaie kotopoh <J)opMHpyeTCH K pynHoe ocTaTO^Hoe tcjio h 3MeeBH,aHbie MHKpora- 
MeTbi. MaKCHMaJibHoe tocjio nocjie,uHHx paBHO 8. Cpa3y nocjie nonBjieHHH MHKporaMeT 
OTMe^aeTcn onjioaoTBopeHHe MaKporaMeT h (JjopMHpyeTcn 3HroTa, KOTopan *iepe3 onpe- 
.aejieHHoe BpeMH TpaHc^opMHpyeTcn b yuJiHHeHHyio ooKHHeTy. Pa3BHTHe ooKHHeTbi 
BKjnoqaeT cra^Hio <J>opMHpoBaHH5i oeraToraoro Tejia, KOTopoe OTflejineTcn ot ooKHHeTbi 
h coflepxcHT qacTb UHTonjia3Mbi h Bee nHrMeHTHbie rpaHyjibi hjih hx *iacTb. 3th npeBpa- 
meHHH y Bcex H3yqeHHbix bh,uob reMonpoTenfl in vitro npoxo^HT eflHHOo6pa3HO. OflHa- 
ko .aeTaJin nponecca cymecTBeHHO OTJiH^aiOTCH y pa3Hbix bh^ob h MoryT 6biTb ycnoBHo 
pa3,aejieHbi Ha 2 rpynnw - Mop^oJiornqecKHe npn3HaKH h ocoSchhocth, CBH3aHHbie co 
BpeMeHCM (J)OpMHpOBaHHH Tex HJIH HHbIX CTajJHH. PaCCMOTpHM 3TH RBe rpynnbl npH3Ha- 
kob nojjpoGHee. 

BHJXOBbEE PA3JIHqMH B MOP4>OJIOrMH HEKOTOPbtX CTAflHH PA3BHTHH 
rEMOnPOTEHJDl IN VITRO 

Haemoproteus lanii h H. minutus OTHocHTejibHO cJia6o B03,aeHCTByK)T Ha 3 apaxceH- 
HblH 3PHTPOUHT B MOMCHT OCBOGOJKfleHHH H3 HCTO. OKpyrJIHBIUHCCH raMCTOIJHTbl o6ohx 
bhjjob o6biqHo noKH^aiOT Mop^ojiorHqecKH He H3MeHeHHbie hjih jihiiib He3Ha*iHTejibH0 
H3MeHeHHbie apHTpouHTbi (pnc. 1,3, 7; 2, 3 , 7). Otmcthm, *ito b OKpyrJiHBuiHxcn MaKpo- 


1 Abtopw rJiyOoKo npn3HaTejibHbi flHpeKTopy BHOJiorH^ecKOH ctehlihh 3HHa AH Pocchh 
fl-py K. B. BoJibuiaKOBy 3a npefloCTaBJieHHyio npeKpacHyio B03M0»H0CTb npoBeneHHH HCCJieaoBaHHH 
Ha CTaHHHH, a TaK^ce bcgm coTpyaHHKaM CTaHHHH 3a noMomb npn OTJiOBe, onpenejieHHH fithh h 
KOHC yJIbTaUHH no OpHHTOJIOrHH. 
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Phc. 2. raMeToreHe3, (fcopMHpoBaHHe 3nroTH h ookhhgtli Haemoproteus minutus in vitro. 
06o3HaweHHn raicne ace, KaK Ha pnc. 1. 

Fig. 2. Haemoproteus minutus gametogenesis, zygote and ookinete formation in vitro. 

raMeTomrrax H. lanii ^acTO OTMe*iaeTCfl arperaim* immeHTa b KpynHwe Maccbi 
(pnc. 1, 3). 

OcBoGoflHBiiiHecH H3 apHTpoimTOB MaKporaMeioimTbi aaiOT Ha*iajio MaKporaMeiaM. 
Ohh oKpyrJiOH (fcopMbi, coaepxcaT xoporno pa3JiH*iHMoe Hflpo h rpaHyjiw nHrMeHTa. 
MaKporaMeTbi H. minutus o6bmuo co^epxcaT HecKOJibKHx BaKyoJien (pnc. 2, 4). KpoMe 
Toro, Hflpo napa3HTa BbirJiaaHT KaK KOMnaKTHbiH crycTOK xpoMaTHHa, oKpyxceHHWH 
6ojiee CBCTJibiM y^acTKOM uHTonjia3Mbi (pnc. 2, 4 , 11). 3th CTpyKTypw He yaaBajiocb 
HaSjiioflaTb b MaKporaMeTax y H. lanii (pnc. 1, 4 , 11). Pa3Mepw MaKporaMeT y o6ohx 
bhotb npaKTH^ecKH coBna^aiOT (ia6ji. 2). 

IloCJie OCBOSoXCfleHHH H3 SpHTpOltHTOB y MaKpOraMeTOIJHTOB OTMe^aeTCH 3KC$Jia- 
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TaGjiHLja 2 

MopcfcoMeTpHtiecKHe npH3HaKH raMeT h ookhh©t flByx bhhob reMonpoTeycoB (Haemo- 

proteus) 

Table 2. Morphometric parameters of gametes and ookinetes of two species of Haemo- 

proteus 


Ilpi 13 HaK 

H. minutus 

H. lanii 

n 

lim 

X 

m x 

n 

lim 

X 

mx 

MaKporaMeTa 

11 




31 




fljiHHa 


4-6.6 

5.4 

0.3 


4.4-6 

5.3 

0.2 

UIHpHHa 


3.9—5.9 

4.5 

0.2 


4.1—5.6 

4.8 

0.1 

MHKporaMeTa 

10 

! 



10 




njiHHa 


6.7-11.3 

9.5 

1.1 


10.6-12.4 

11.8 

0.4 

rnnpHHa 


0.5—0.9 

0.7 

0.1 


0.7—0.9 

0.8 

0.1 

OoKHHeTa 

31 
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flJTHHa 


7.2-10.1 

8.3 

0.3 


13.8-18.4 

16.2 

0.4 

UIHpHHa 


2.1—3.6 

2.8 

0.1 


1.7—2.6 

2.2 

0.1 


IlpHMe^aHHe. Bee pa3Mephi naHbi b MHKpoMeTpax. 


rejuiHUHH (pnc. 1, 9; 2, 9). Ha stoh CTaflHH pa3BHTHH xoporno pa3JnniHMO KpynHoe ocra- 
Toraoe Tejio, ot KOToporo SecnopHjioqHO otxouht xcryTononoSHbie BbipocTbi, naiomHe 
Ha^aJio MHKporaMCTaM. OopMa ocTaToqHoro Tena OKpyrJian hjih oBajibHan. MaKCH- 
MaJibHoe tocjio MHKporaMeT paBHO 8. CTpoemie MHKporaMeT y H3y*iaeMbix bhjiob 
uRemmuo (pnc. 1, 10; 2, 10). Ohh npe^CTaBjiHioT co6oh 3MeeBHflHbie Tejia c Gojiee hjih 
M eHee BbipaxceHHbiM ueHTpaJibHo pacnojioxceHHbiM H,apoM. HjiHHa MHKporaMeT H. minu- 
tus .uocTOBepHO MeHbrne, qeM y H. lanii ( t d = 19.2, P < 0.001) (ia6ji. 2). 

Ilpouecc onjio,aoTBopeHHH MaKporaMeT npoxonHT e,iiHHoo6pa3HO y o6ohx bhuob 
(pnc. 1, 11 ; 2, 11 ). B 3to ace BpeMH perHCTpnpyiOTCH nepBbie 3HroTbi. 3nroTbi y H. minu- 
tus Mop<J)OJionraecKH Hejib3H OTHH^HTb ot MaKporaMeT. Hjjpo b 3HroTax H. lanii conep- 
xcht xopomo BbipaxceHHoe h^pmuiko, KOTopoe He y^aBajiocb HaSnionaTb b MaKpora- 
MeTax BToporo BHua (pnc. 1, 11 , 12). 

Ilpouecc TpaHC(})opMauHH 3 HroTbi b ooKHHeTy y H 3 y^aeMbix bh^ob qeTKO otjih- 
qaeTCH. OopMHpoBaHHe ooKHHeTbi H. lanii Ha^HHaeTC h c noHBjieHHH najibiieBHflHoro 
BbipocTa, pacnojioxceHHoro no KacaTejibHOH k ocHOBHOMy Tejiy ooKHHeTbi (pnc. 1, 13). 
IIo Mepe pocTa ooKHHeTbi stot bmpoct yBejiH^HBaeTcn b pa3Mepax h naeT Ha*iaJio 
nepe^HeMy (anHKaJibHOMy) KOHijy ooKHHeTbi (pnc. 1, 14). Ha npoTHBonoJioxcHOM KOHije 
y cpeflHec^opMHpoBaBiHHXcn ooKHHeT OTMe^aeTCH CKonjieHne nnrMeHTHbix rpaHyji. 
y C(J)OpMHpOBaBinHXCH OOKHHeT nHTMCHT KOHUeHTpnpyeTCH Ha flHCTaJlbHOM KOHIje 
b BH^e KpynHOH KOMnaKTHOH Maccbi, KOTopan b nocJieacTBHe OTnejraeTCH ot napa3ma 
(pnc. 1, 15). B nojiHOCTbio c(J)opMHpoBaBmHxcn ooKHHeTax H. lanii nnrMeHT oSHapyxcHTb 
He yjtaBajiocb (pnc. 1, 15). Ha Bcex CTajjHnx pa 3 BHTHH b ooKHHeTax H. lanii npncyTCT- 
ByeT HecKOJibKo mcjikhx BaKyonen, a njtpo o 6 bmHO coaepxcHT qeTKO BbipaxceHHoe 
smpbimKo (pnc. 1, 13-15). OopMa ccfropMHpoBaBiiiHXCH ooKHHeT H. lanii yfljiHHeHHO- 
BepeTeHOo 6 pa 3 Han (pnc. 1, 15). OopMHpoBaHHe ooKHHeTbi H. minutus HjjeT 6 e 3 o6pa30- 

B 3 HHH qeTKO BbipaXCeHHbIX BbipOCTOB. OflHa H3 CTOpOH 3HrOTbI 3 aOCTpneTCSI H BblTHTH- 
BaeTCH, jtaBasi Ha*iaJio nepe^HeMy Komjy ooKHHeTbi (pnc. 2, 13). Ha npoTHBonoJioxc- 
hom KOHue ooKHHeTbi noHBjineTcn ^ctko BbipaxceHHan nepeTHxcKa, OTnejisnomaa 
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0CTaT0*iH0e Teno co 3Ha<iHTejibHOH nacTbio muonjiasMbi c rpaHynaMH nHrMeHTa (pnc. 2, 
14). y donee c<j)opMHpoBaHHbix ookhhct ocTaTOHHoe Teno yMeHbinaeTCH b pa3Mepax 
h b KOHe^HOM HTore npeflCTaBJineT co6oh KOMnaKTHoe cKonneHne .ijHCKpeTHbix rpaHyn 
nHrMeHTa (phc. 2, 15). IIojiHOCTbio c4)opMHpoBaBinaHCH ooKHHeia HMeeT MopKOBeBna- 
Hyio $opMy c oflHHM pe3KO 3aocTpeHHbiM, a apyrHM - 3aKpyrJieHHbiM kohuom (phc. 2, 
16). BaxcHO OTMeTHTb, qTO (JjopMa c^opMHpoBamiiHXCH ooKHHeT H. minutus BecbMa 
CTaSHJibHa h He noflBepaceHa cymecTBeHHbiM BapnaimHM, *ito pewo OTMenaeTCH 
y reMonpoTenfl. B c<j)opMHpoBaBiiiHXCH ooKHHeiax H. minutus oSbi^HO HMeeTCH He- 
cKOJibKo BaKyonen h rpaHyjibi nHrMeHTa, a b nape npncyTCTByeT o^ho, peace jjBa neT- 
KHX KOMnaKTHbIX CKOnjieHHH XpOMaTHHa (pnc. 2, 15-16). 

fljiHHa ooKHHeT H. minutus npnMepHO b 2 pa3a MeHbine, qeM y H. lanii (Ta6n. 2). 

BHUOBHE PA3JIMqMH B OOPMHPOBAHHH HEKOTOPHX CTAJXHH PA3BMTMH 
rEMOnPOTEHfl IN VITRO BO BPEMEHH 

OopMHpOBaHne MaKporaMeT y o6ohx H3yneHHbix bh^ob npoHCxoflHT npnMepHO 
c o^HHaKOBOH cKopocTbio. MaKporaMeTbi perHCTpnpyiOTCH qepe3 1 mhh nocne 3Kcno3H- 
iihh KpOBH Ha B03,uyxe (ia6ji. 1). 3KC(J)JiareJuiHUHH Ha^HHaeTCH SbiCTpee y H. lanii. Ilep- 
Bbie3Kc4)JiareJiJiHpyiomHeKJieTKHy 3Toronapa3HTaOTMe^ieHbiqepe3 1 mhh, ay H. minu¬ 
tus - qepe3 5 mhh. 3Kc$JiarejuiHHHH H. lanii b ochobhom 3 aBepmaeTCH qepe3 10 mhh, 
b to BpeMH KaK y H. minutus MaccoBan 3KC(})JiarejiJiHimH perHCTpnpyeTCH nepe3 15 mhh 
nocne Havana 3KcnepHMeHTa. OflHaKO npouecc KonyjinuHH y H. minutus npoxo^HT 
SbicTpee, qeM y H. lanii. B pe3yjibTaTe Hero MaccoBoe noHBjieHHe 3HroT y o6ohx bh^ob 
HMeeT MecTO npnMepHO b o^ho h to ace BpeMH, t. e. qepe3 15 mhh. 

OoKHHeTbi H. minutus pa3BHBaiOTCH Gbicrpee, qeM H. lanii (Ta6n. 1). *lepe3 45 mhh 
nocne 3Kcno3HUHH kpobh Ha B03,a>xe y H. minutus OTMeqeHbi Bee nepexo^Hbie CTaflHH 
OT 3HrOT £0 OOKHHeT C OCTaTO^HblM TeJIOM. y H. lanii TpaHC(})OpMaUHH 3HrOTbI B OOKHHe- 
Ty HaraHaeTCH no3^Hee h npoxo^HT MeaJieHHee. OoKHHeTbi c ocTaTO^HbiM tcjiom y 3Toro 
napa3HTa pa3BHBaiOTCH npnMepHO b 4 pa3a Me^JieHHee, qeM y H. minutus. OoKHHeTbi 
6e3 ocTaTO^Horo Tena y H. lanii (fcopMHpyiOTCH npnMepHO b 2 pa3a MeaneHHee, *ieM 
y H. minutus. TeM He MeHee o6a H3y*ieHHbix napa3HTa othochtch k rpynne bh^ob, $op- 
MHpoBaHne ooKHHeT KOTopbix in vitro nponcxo^HT SbiCTpo h 3aBepmaeTCH b Te^eHne 3 ^ 
h Gbicrpee. 


OBCy^KHEHHE 

CpaBHHTejibHoe H3yneHHe raMeToreHe3a, <})opMHpoBaHHH 3Hr0TbI H ooKHHeTbi 
b CTaH,aapTHbix ycnoBHHx in vitro paHee npoBeaeHO y 7 bh^ob reMonpoTena (Haemop- 
roteidae) nran - Haemoproteus fringillae Labbe, 1894; H. majoris (Laveran, 1902), H. bal- 
morali Peirce, 1984; H. tartako\skyi Valkiunas, 1986; H. belopolskyi Valkiunas, 1989; 
H. pallidus Valkiunas et Iezhova, 1991; H. dolniki Valiunas et Iezhova, 1992) (BaJibKioHac, 
EacoBa, 1993, 1994). Emjih BbmeneHbi HanSonee HH$opMaTHBHbie npn3HaKH, KOTopbie 
MoryT 6biTb HcnoJib30BaHbi b CHCTeMaraKe sthx o^HOKjieToqHbix xchbothmx. Cpejm hhx 
cJie,ayeT npexc^e Bcero otmcthtb jjjiHHy MHKporaMeT, crpoeHne 3HroT, Mop^ononnie- 
CKHe OCOSeHHOCTH TpaHC(J)OpMaUHH 3HrOTbI B OOKHHeTy, pa3MepbI OOKHHeT, a TaKXCe 
CKOpOCTb (J)OpMHpOBaHHH OOKHHCTbl in vitro, yCTaHOBJieHO, ^TO KOMdHHaUHH nepeHHC- 
jieHHbix npH3HaKOB y H3yneHHbix bh^ob reMonpoTena BecbMa pa3HOo6pa3Ha h HH$op- 
MaTHBHa, HTO TOCT B03M0XCH0CTb npOBO^HTb BHJJOByK) ,E[H(J)(J)epeHUHaUHK) 6e3 3HaHHH 

Mop4)OJiorHH raMeTOUHTOB b nepH^epHHecKoii kpobh. 

B HacTonmeii paSoTe cnncoK reMonpoTen^, paaBHTHe in vitro kotophx H3yneHO, 
BonoJiHeH eme OTyMH BH^aMH - Haemoproteus lanii h H. minutus. Pa3BHrae in vitro 



TaSjimja 3 

OcHOBHwe OTJuraHTejibHwe npH3HaKH raMeT, 3HroT h ooKHHeT y Haemoproteus balmorali, H. belopol- 
skyi, H. dolniki, H. fringillae, H. lanii, H. majoris, H. minutus, H. pallidus, H. tartakovskyi npn pa3BHTHH 

in vitro 

Table 3. Main diagnostic signs of gametes, zygotes and ookinetes of Haemoproteus balmorali , H. be/o- 
polskyi, H. dolniki, H. fringillae, H.lann, H. majoris, H. minutus, H. pallidus, H. tartakovskyi during 

the development in vitro 

1(8). CpenHHH fljiHHa MHKporaMeT h cdjopMHpoBaBiiiHxcH ooKHHeT donee 10 mkm. 

2(11). 3HroTbi He conepxcaT KpynHbix (2 mkm b nnaMeTpe h SoJiee) BaKyonefi. 

3(14). CpeflHHH flJIHHa C(£) 0 pMHp 0 BaBIIIHXCH OOKHHeT MeHee 17 MKM. OOKHHeTM C OCTaTO^IHblM 
TenoM npH TeMnepaType 18—29° (fcopMnpyioTCH SbicTpee, *ieM *iepe3 24 *i. 

4(15). IlHrMeHTHbie rpaHyjibi b ocTaTO^HOM Tene ooKHHeTbi He o6pa3yiOT MOHOJiHTHyio KpynHyio 
arperauHio. OoKHHeTbi c 0CTaT0*iHbiM TenoM npn TeMnepaType 18—20° (fcopMHpyiOTCH b Te*ie- 
HHe 6—12 x i. 

5(16). OoKHHeTbi conepacaT KpynHbie (Sonee 1 mkm b nnaMeTpe) BaKyoJiH. CpeflHnn niHpHHa 
c^opMHpoBaBiuHxcH ooKHHeT 6onee 2.5 mkm. 

6(7). OoKHHeTbi c ocTaTowbiM TenoM h nojmocTbio c(J)opMHpoBaHHbie ooKHHeTbi npn TeMnepa¬ 
Type 18—24° (J)opMHpyioTCH bbiCTpee, *ieM *iepe3 12 .H. majoris 

7(6). OoKHHeTbi c ocTaTOTObiM TenoM h nojiHOCTbio cd)opMHpoBaBinHecH ooKHHeTbi npH TeMnepa¬ 
Type 18—24° (fcopMHpyiOTCH 6onee 12 *i. H. dolniki 

8(1). CpeflHHH fljiHHa MHKporaMeT h cc£>opMHpoBaBiiinxcH ooKHHeT MeHee 10 mkm. 

9(10). MHHHManbHbie pa 3 Mepbi MaKporaMeT MeHee 5 mkm b nnaMeTpe. B uHTonna3Me ookhhct 

HMeiOTCH BaKyOJIH. OflHH H3 KOHIJOB nOJIHOCTbK) CcfcopMHpOBaBHIHXCH OOKHHeT pe3Ko 3aocTpeH. 

... H. mitutus 

10(9). MHHHManbHbie pa3Mepbi MaKporaMeT 6onee 5 mkm b nnaMeTpe. B uHTonna3Me ooKHHeT 
BaKyoJiH oTcyTCTByioT. 06a KOHna nojiHOCTbio ccfcopMHpoBaBiHHxcn ooKHHeT 3 aKpyrJieHbi. 

...H. pallidus 

11(2). 3nroTa conepxcHT oflHy KpynHyio (2 mkm b nnaMeTpe h Sojiee) BaKyoJib. 

12(13). naJibneBHflHbiH BbipocT Ha Ha*ianbHOH CTaann pa3BHTHH ooKHHeTbi HMeeTcn. .. H. balmorali 
13(12). naJIbneBHflHblH BbipOCT Ha Ha*iaJIbHOH CTaflHH pa3BHTHH OOKHHeTbl OTCyTCTByeT 

. H. fringillae 

14(3). CpenHHH nnHHa ccfcopMHpoBaBiiiHxcn ookhhct 6onee 17 mkm. OoKHHeTbi c 0 CTaT 0 *iHbiM 
TenoM npn TeMnepaType 18—20° c^opMupyiOTCH 6onee 24 *i. H. tartakovskyi 

15(4). riHTMeHTHbie rpaHyjibi b 0CTaT0*iH0M Tene ooKHHeTbi o6pa3yiOT OflHy KpynHyio MOHonHTHyio 
arperaiwio. OoKHHeTa c ocTaTO^HbiM TenoM npn TeMnepaType 18—20° t^opMHpyeTcn bbicTpee, 

*ieM *iepe3 6 ^.. H. lanii 

16(5). OoKHHeTbi He conepxcaT KpynHbix (6onee 1 mkm b nnaMeTpe) BaKyoneii. CpenHnn ninpuHa 
cc^opMHpoBaBniHxcn ooKHHeT MeHee 2.5 mkm H. belopolskyi 


3thx RByx napa3HTOB OTJimaeTCH no psmy xopoinnx npH3HaKOB (pnc. 1, 2; Ta6ji. 1, 2). 
Cpejm hhx npexcue Bcero otmcthm cJiejiyioiime. Bo-nepBbix, fljiHHa MHKporaMeT h 
c^opMHpoBaBinHxcH ooKHHeT H. minutus .nocTOBepHO MeHbine, *ieM H. lanii . Bo-BTopbix, 
<t>opMHpoBaHHe ooKHHeTbi H. lanii Ha*iHHaeTCH c noHBjieHHH ajiHHHoro najibiieBHjiHoro 
BbipocTa, *ito HexapaKTepHO ejih H. minutus . Bojiee Toro, c<t>opMHpoBaBiiiHecH ooKHHe¬ 
Tbi H. minutus hmciot OTHOCHTejibHO craBHJibHyio MopKOBeBHUHyio fyopMy c ohhhm 
pe3KO 3aocTpeHHbiM h npyrHM 3aKpyrJieHHbiM kohuom, *ito He OTMe^aeTCH y H. lanii , 
ooKHHeTbi KOToporo xapaKTepH3yioTCH 6ojiee Bapna6ejibHOH <}>opmoh. B-TpeTbnx, 
ooKHHeTbi c ocTaTorabiM tcjiom y H. minutus <J)opMHpyioTCH npnMepHO b 4 pa3a BbiCTpee, 
qeM y H. lanii . TeM He MeHee o6a napa3HTa othochtch k rpynne bhuob reMonpoTena, 
y KOTopbix ooKHHeTbi c ocTaTO^HbiM tcjiom in vitro $opMHpyioTCH SbiCTpo, t. e. He 6oJiee 
qeM qepe3 3 nocJie 3Kcno3HiiHH kpobh Ha B03,iiyxe. y Bcex npyrnx H3y^eHHbix 
b HacTonmee BpeMH bhuob, 3a HCKjiioqeHHeM H. pallidus 9 stot npoiiecc npoxonHT 3Ha- 
TOTejibHO MejuieHHee h 3aBepmaeTCH He paHee, qeM qepe3 6q (BaJibKioHac, ExcoBa, 
1993, 1994). 

Pa3BHTHe H. minutus in vitro HanBojiee noxoxce Ha TaKOBoe y H. pallidus (BaJibKio¬ 
Hac, ExcoBa, 1993). y o6ohx bhjiob ooKHHeTbi c ocTaTO^HbiM TenoM $opMHpyioTCH qpe3- 
BbraaHHo BbiCTpo - b Te^eHne 30-45 mhh nocJie 3Kcno3HiiHH kpobh Ha B03jiyxe. 06a 
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BHfla HM6I0T KOpOTKHe MHKpOraMeTLI, flJIHHa KOTOpbIX CTaTHCTH^eCKH He OTJIHqaeTCH 

(2d = 0.6; P> 0.05). OflHaKO H.minutus moxcho ouiH^HTb ot H.pallidus no (fropMe h 
fljiHHe ooKHHeT. OoKHHeTbi H. minutus aoeroBepHO Kopo^e, qeM y H. pallidus (k- 2.1; 
P < 0.05). BoJiee toto, ohh hm&ot ojjhh pe3K0 3aocTpeHHbiH KOHeu, *ito He OTMe^eHO 
y H. pallidus . Ilo HeSojibinoH fljiHHe ooKHHeT H. minutus moxcho nerKO OTJiH^HTb ot 
Bcex H3y^eHHbix b HacToamee BpeMH bh^ob reMonpoTena nran. 

Pa3BHTHe H. lanii in vitro HanSojiee noxoxce Ha TaKOBoe y H. belopolskyi , H. dolniki , 
H. majoris h H. tartakovskyi (BaJibKioHac, ExcoBa, 1993, 1994). Ot sthx bheob H. lanii 
xoporno OTJuraaeTcn npeacae Bcero no 3HaraTejibHo 6onee 6bicTpoMy pa3BHTHio ookh- 
HeT c ocTaTO^HbiM TenoM, KOTopwe OTMe^aiOTcn qepe3 3 q, a TaKxce no HaJuraHio Kpyn- 
hoh KOMnaKTHOH arperamiH nHrMeHTa b 0CTaT0*iH0M Tene ookhhct (phc. 1, 25). 

OcHOBHbie OTJiH^HTejibHbie npH3HaKH 9 BHflOB reMonpoTeHfl nran, pa3BHTne koto- 
pbix in vitro b HacTonmee BpeMn nojipoGHO H3y*ieHO, cyMMHpoBaHbi b Ta6ji. 3. 3Ta Ta6- 
jimja cocTaBJieHa b BHjje onpeaenHTenbHoro Kjiioqa, b kotopom oTpaxceHbi maBHbie 
ocoSeHHOCTH paccMaTpHBaeMbix bheob. H3JioxceHHbie b Ta6n. 3 jiaHHbie Harnn^HO 
fleMOHCTpHpyiOT B03M0XCH0CTb COCTaBJieHHH OnpeflCJIHTeJIH BHflOB reMOCnOpHflHH 
c npHBJie^eHHeM aaHHbix no pa3BHTHK) napa3HTOB in vitro. flajibHeiimee HaKonneHne 
HH(J)opMaij;HH no raMeToreHe 3 y, <J)opMHpoBaHHio 3HroTbi h ooKHHeTbi b CTaH^apTHbix 
ycnoBHHx in vitro KpaiiHe hcoCxotomo ejih yTO^HeHHH h pacmupeHun ^HarH030B mho- 
rax bhjiob, a TaKxce jjjih H3y^eHHH hx jmBepremiHH. 
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PECULIARITIES OF THE GAMETOGENESIS, ZYGOTE AND OOKINETE FORMATION 
OF HAEMOPROTEUS LANII AND H. MINUTUS (HAEMOSPORIDIA: HAEMOPROTEIDAE) 

IN VITRO 


G. A. Valkiunas, T. A. Iezhova 
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SUMMARY 


Observations were made through examination of thin blood films which were prepared at approp¬ 
riate intervals from citrated fresh blood of infected birds. The comparative discription of gametogenesis, 
zygote and ookinete formation of Haemoproteus lanii and H. minutus under the light microscope is given. 
The most informative signs, which can be used for haemoproteid systematics, were determined and com¬ 
pared with such signs of H. balmorali, H. belopolskyi, H. dolniki, H. fringillae, H. majoris, H. pallidus, 
H. tartakovskyi (BaJibKioHac, ExcoBa, 1993, 1994). Among them the microgamete length, zygote structure, 
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morphological peculiarities of developing ookinete as well as the rate of ookinete formation can be poin¬ 
ted out first of all. 

Microgametes of H. minutus and H. pallidus are nearly twice shorter than the microgametes of other 
species. A large clear vacuole is formed in zygote of H. balmorali and H. fringillae only. The majority 
of diagnostic feature have the developing ookinetes. Three types of initial stages in ookinete formation 
were distinguished. The first type is characteristic of Haemoproteus balmorali , H. belopolskyi , H. dolniki , 
H. laniU H. majoris and H. tartakovskyi. Ookinete formation in these species starts with the appearance 
of thin long digital growth. In the course of development this growth increases in size and gives the begin¬ 
ning to the apical end of ookinete. The second type is characteristic of H. fringillae. In this species 
a short blunt growth appears in the middle part of the parasite. The growth stretches itself and the for¬ 
ming ookinete is put into the shape of a pear. The third type is observed in H. minutus and H. pallidus. 
Ookinete formation in these species occurs without the development of any expressed growths. One side 
of the zygote becomes prolonged, thus giving the beginning of ookinete. The ookinetes of H. minutus and 
H. pallidus are nearly twice shorter than the ookinetes of other species. There were clear differences bet¬ 
ween haemoproteid species on the rate of ookinete formation. The ookinetes of H. balmorali , H. belo¬ 
polskyi , H. fringillae , H. majoris are formed significantly more slowly than H. lanii, H. minutus and H. pal¬ 
lidus ones, and significantly more rapidly than H. dolniki and H. tartakovskyi ones. 

The peculiarities of gametogenesis, zygote and ookinete formation under the stable conditions 
in vitro can be used as usefull additional sings for determination of haemoproteid species. 



